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his assessment grew out of the debate over

the role of medical malpractice in increas-

mg health care costs. Specifieally, Con-

gress was concerned that the threat of
medical malpractice Hability was leading physi-
cians to erder many unnecessary tests and proce-
dures. According to some estimates, these extra
tests and procedures were adding $20 billion to
national health care expenditures.

Congressman Bill Archer, Ranking Republi-
can Member of the House Ways and Means Com-
mittee, and Senator Orrin Hatch, member of the
Office of Technology Assessment’'s (OTA’s)
Technology Assessment Board, requested that
OTA provide an independent estimate of the cost
of defensive medicine. Additional request letters
were received from Senator Edward Kennedy,
Chairman of the Senate Committee on Labor and
Human Resources; Senator Hatch, Member of the
Senate Committee on Labor and Human Re-
sources: Congressman John Dingell, Chairman of
the Committee on Energy and Commerce; and
Senators Charles Grassley and Dave Durenberger,
members of OTA’s Technology Assessment
Board. In addition, the Congressional Sunbelt
Caucus requested that OTA examine the question
of whether Medicaid obstetric patients were more
likely than other obstetric patients to sue their
physicians.

Appendix A:
Method

of Study

OTA submitted a proposal o the Technology
Assessment Board in September 1991, which the
Board approved in September 1991, for start in
February 1992,

The project had four components:
= analysis of the empinical hiterature on the causes

of defensive medicine,

» original empirical research on the extent of de-
fensive medicine,

» analysis of the impact of maipractice reform on
physician practices,

* analysis of whether Medicaid patients are more
likely to sue their physicians than non-Medic-
aid patients.

PLANNING WORKSHOP

OTA often convenes workshops of experts in the
field to assist in devising a research plan and to
provide technical assistance. On November 26,
1991, before the project staff was dedicated to the
assessment, OTA held a workshop to devise a
method for assessing the extent of defensive med-
icine. The workshop included primarily academi-
cians who had extensive knowledge of medical
malpractice and defensive medicine. (Participants
are listed at the end of this appendix.)

This half-day workshop led OTA to a working
definition of defensive medicine, The workshop

i85
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also led OTA o conclude that it would be impossi-
ble to come up with a single point estimate of the
cost of defensive medicine. Instead, OTA decided
to focus on a more gualitative estimate. It was also
decided that physician surveys using clinical prac-
tice scenarios would not only be a feasible way 0
quantify defensive medicine but would also be a
significant empirical contribution to research on
defensive medicine.

ADVISORY PANEL

Every major OTA asscssment is advised by a pan-
¢l of outside experts and representatives of rele-
vant interest groups. The role of the advisory pan-
el is to provide guidance in project planning and
to review OTA’s findings. The panel s not respon-
sible for the final contents of an OTA assessment
and OTA does not attempt to get a consensus from
the panel.

OTA chose a 17-member advisory panel with
representatives from medical and legal academia;
physician organizations, including representa-
tives of the American Medical Association; a con-
sumer advocacy group; and a practicing plaintiffs’
attorney. Randall Bovbjerg, senmior research
associate at the Urban Institute, a Washington re-
search orgamization, served as panel chair.

The panel convened twice during the project-
once on August 13, 1992, to give advice about re-
search prionties and directions for the project; and
again on September 27, 1993, to review our em-
pirical findings and to finalize the analysis plan.
The panel was subsequently provided a draft of
our final report for review.

CLINICAL SCENARIO SURVEYS

Having decided to use clinical scenarios to survey
physicians about their medical practices and the
influence of hability concerns on those practices,
OTA contacted several physician professicnal so-
cietics for guidance. The American College of
Cardiology, American College of Surgeons, and
the American College of Obstetricians and Gy-
necologists were very willing and enthusiastic to
provide assistance. In addition, the American Col-
lege of Emergency Room Physicians expressed a

willingness to cooperate, but limitations of time
and resources precluded an exiension of the sur-
vey to this group. Each College convened an ex-
pert panel to help devise chinical scenarios, as-
sisted us in obtaining a sample of its member
physicians, supported our survey with a letter of
endorsement, helped gather the data for analysis,
and generally gave freely of staff time. Without
their generous efforts, OTA would not have been
able to conduct the physician surveys that make
up a large part of the basis for our conclusions
about defensive medicine. OTA also retained the
services of a clinical consultant, Dr. Jeremy Su-
garman.

In total, OTA surveyed 5,865 physicians; the
average response rate was 60 percent. For the
analysis of the data, OTA worked closely with
Russelt Localio of the Center for Biostatistics and
Epidemiology, Scheol of Medicine, Pennsylvania
State University. An analysis plan for the surveys
was discussed at the advisory panel meeting in
September 1993,

ADDITIONAL EMPIRICAL RESEARCH

In addition to its clinical scenario studies, OTA
commissioned several other empirical studies of
defensive medicine.

Initially, OTA had hoped to do a large-scale sta-
tistical analysis of the relationship between mal-
practice risk and use of health care services. How-
ever, after concerted efforts to identify good
sources of data on malpractice claims and health
care utilization, it became clear that adequate data
were not avail able to conduct such analysis on a
national level.

OTA then considered doing a smaller analysis
of this type using comprehensive hospital dis-
charge and malpractice claims data from Flori-
da-—the only state for which such data were readi-
ly available. On June 2, 1993, OTA convened a
special workshop to identify indicators of defen-
stve medicine 1n a hospital setting that could be
measured using discharge data abstracts. Work-
shop participants included seven practicing physi-
cians with expertise i analysis of utilization data,
an ¢conomist from the Center for Health Policy



Studies at Georgetown University, and an individ-
ual familiar with the two Florida databases. {Par-
ticipants are listed at the end of this appendix.) Al-
though the workshop produced a short list of
potentially useful indicators, OTA ultimately de-
cided not to proceed with the analysis because the
data available were not adequate to control for a
variety of other factors known to affect utilizasion
of the procedures. Without those controls, the re-
sults of the analysis would have been highly
equivocal.

OTA was able to find several researchers with
data that could be used to measure defensive med-
icine. OTA funded Dr. Laura-Mae Baldwin and
other faculty from the Department of Family
Medicine, University of Washington, to examine
the impact of medical malpractice lability experi-
ence on the treatment of low-risk obstetric pa-
tients by a sample of obstetricians and family
practitioners in Washington State, OTA also
funded Drs. Kevin Grumbach and Harold Luft of
the University of California at San Francisco to
examine whether increases in malpractice pre-
miums in New York State led obstetricians and
family practitioners to drop their obstetric prac-
tice,

Finally, OTA commissioned several papers on
medical malpractice and defensive medicine. The
major contract papers prepared under this assess-
ment are listed at the end of this appendix. Almost
all of these contract papers were sent out for exter-
nal review.

BACKGROUND PAPERS

As OTA began its research on defensive medicine
and medical malpractice, it became apparent that
there were many important issues relating to med-
ical malpractice reform that might be of interest to
Congress during the health care reform debate.
OTA decided 1o issue a separate background paper
ont medical malpractice reform. The background
paper, Tmpace  of Legal Reforms on Medical Mal-
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practice Costs, was published in September 1993,
OTA reviewed statutes and surveyed state attor-
neys general to docuoment the current status of
malpractice reform in the states. The paper also
examined fthe best evidence regarding the impact
of malpractice reforms on the indicators of the di-
rect costs of the medical malpractice system—
melpractice insurance premiums, payments per
paid claim, and frequency of claims,

tn addition, in respense to the request from the
Sunbelt caucus, OTA issued a background paper
in August 1992, titted Do Medicaid and Medicare
Patients Sue Physicians More Often Than Other
Fatients 7 This paper was a review of the available
literature on whether Medicaid and Medicare pa-
tients were more likely to sue their physicians than
patients with private health insurance or patients
without insurance.

REPORT REVIEW PROCESS

Prior to completing the draft, the main contract pa-
pers were sent owt for review, The 10 contract pa-
pers were reviewed by a fotal of 38 outside review-
ers. After completing the reviews of the contract
papers, a preliminary draft of OTA’s report was
prepared and submitted for review and critique to
the advisory panet in January 1994. The advisory
panel was given 10 days to review the draft for
problems that were inportant enough to warrant
attention before an outside review draft was pre-
pared. Several panel members sent comments, but
very few substantive changes were necessary be-
fore the final review draft.

In February 1994, a formal draft for outside re-
view was prepared and sent to both advisory pan-
elists and a selected group of 80 outside reviewers.
The reviewers (including the panelists) repre-
sented a wide range of expertise and interests. In
atl, OTA received a total of 47 sets of reviews, in-
cluding those from advisory panel members. OTA
rev sewed and revised the draft as appropriate in re -
sponse to these comments.
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Participants i the OTA Workshop on Defensive Medicine and Medical Malpractice,

Washington DC, November 26, 1991

Laura -Mae Baidwin, M. D., MPH
Assistant  Professor

Department of Family Medicine
Seattle, WA

Randail R. Bovbjerg, J.D.
Senior Research Associate
The Urban Institute
Washington, DC

Laura Morlock, Ph.D.

Professor and Division Head

Healsh Finance and Management
Johns Hopkins University

School of Public Health and Hygiene
Baltimore, MD

Lawrence R. Tancredi, M. D, J.D.
Director

Health Law Program

University of Texas Health Science Center
Houston, TX

Richard Kravitz, M.D.
Consultant

The Rand Corporation
Santa Monica, CA

Russelt Localio, J. b, MP.H.

Research Associate

Center for Biostatistics and Epidemiology
School of Medicine

Pennsylvania State University

Hershey, PA

Brad Cohn, M.D.

President

Physician Insurers Association of America
San Francisco, CA

David Sundwall, M.D.

American Healthcare Systems Institute
Washington, DC



Jack Hadley, Ph.D.

Center for Health Policy Studies and Department of
Family and Community Medicine

Georgetown  University

Washington, DC

Richard L. Kravitz, M. D, MSPH.
Department of Medicine

UCLA School of Medicine

Los Angeles, CA

Jeremy Sugarman, M. D, M.P.H.
Division of Internal Medicine
The Johns Hopkins University School of Medicine

Arthur Garsen Jr., M. D, MPH.
Duke University Medical Center
Durham, NC

John Ayanian, M.D.

Department of Health Care Policy
Harvard Medical Scheol

Boston. MA

Participants in the OTA Workshop on Developing Indicators of Defensive Medicing Using Hospitat Discharge
Data Abstracts, Washington, DC, June 2, 1993
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Jeffrey Whittle, M.D.

Division of General Internal Medicine
University of Pittsburgh

Pittshurgh, PA

James R. Ligas, M. B, Ph.D,

Department of Surgery

University of Connecticut School of Medicine
Farmingten, CT

Mark L. Taragin, M. D., MPH.

Division of General Internal Medicine

Robert Wood Johnson Medical Schoal

University of Medicine and Dentisiry of New Jersey
New Brunswick, NJ

James Phillips, R.R.A.

Center for Health Statistics

Department of Health Care Administration
State of Florida

Tallahassee, FL
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" Major Contract Papers Prepared for the Defensive Medicine and Medical Malpractice Project

L. M. Baldwin, M.D, M. P. H,, L.G. Hart, M. D., M. Lloyd, A. RM,, M. Fordyce, M. A, and R.A. Rosenblatt, M. D., M. P.H,,
Department of Family Medicire, University of Washington, Seattle WA, “Malpractice Claims Exposure and
Resource Use in Low Risk Obstetrics,” Nov, 21, 1993,

P. Ehrenhaft, M. P. H,, Lake Oswego, OR, “Do Medicaid and Medicare Patients Sue Physicians More Often Than
Other Patients?” August 1992,

K. Grumbach, M. D, D. Pelzman-Rennie, B. A, and H.S. Luft, Ph. D., Institute for Health Policy Studies and the
Department of Family and Community Medicine, University of California, San Francisco, CA, “Charges for
Obstetric Liability Insurance and Discontinnation of Obstetric Practice in New York,” Dec. 7, 1993.

P.A, Glassman, M. D, M.Sc., LP. Petersen, M.S,, Bradiey, M. A, B.A, J.E. Rolph, Ph. D,, RAND, Santa Menica, CA,
“The Effect of Malpractice Experience on Physicians’ Clinical Decision -Making,” Dec. 1993.

M. Hall, J. D., Wake Forest University School of Law and Bowman Gray Scheol of Medicine, “The Effect of Insur-
ance Coverage Law on Defensive Medicine,” Aug. 25, 1993,

P. tacobson, J. D, M. P. H, and C.J. Resenquist, M. D., RAND, Santa Monica, CA, “The Diffusion of Low Osmolal-
ity Contrast Agents: Technological Change and Defensive Medicine,” March 1993,

E. Kinney, 1. D, M. P. H., The Center for Law and Health, Indiana University School of Law, Indianapolis, IN, “The
Impact of Proposed Tort Reform on the Medical Malpeactice System and Physician Behavior,” June 1993.

T.B. Metzloff, J. D., Duke University School of Law, “Defensive Medicine and the Use of Medical Technology:
Physician Involvement in Medical Malpractice Litigation,” Jan. 1994,

{. Modeck, Ph. D., and F.E. Mahitz, MA.S., School of Hygiene and Public Health, The Johns Hopkins University,
Baltimore MD, “Short-Term Effects of Tort and Administrative Reforms on the Claiming Behavior of Pri-
vately Insured, Medicare, Medicaid and Uninsured Patients,” Sept. 30, 1993.

G. Ruby, Consultant, Garret Park, MD, “The Role of Medical Education in Promoting the Practice of Defensive
Medicine,” Apr. 28, 1993,
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Appendix C:
The Impact of

Nonclinical Factors

on Physicians’ Use

of Resources

lthough clinical factors are still the most
important determinants of physicians’ clini-
cal decisions (61 ), research suggests that a
number of nonclinical factors also influ-
ence physicians’ disgnosis and treatment choices,
among them malpractice liability concerns.

The influence of malpractice risk on physician
behavior is discussed at length in chapters 2 and 3
of this report. This appendix briefly reviews some
evidence on the influence of other nonclinical fac-
tors in physicians’ decisions about resource use,

AWARENESS OF AND SENSITIVITY TO
TEST COSTS

A mumber of studies have suggested that physi-
¢ cians are sensitive to costs when ordering tests and
prescribing treatments (1 1,65,97,1 33,225). For
example, one study found that physicians who
were given information on test costs ordered 14
percent fewer tests per patient than physicians
who are not given cost information (2233,

In a study of test use for hypertensive patients,
cost 1o patient was ciied as an unportant reason for
not ordering electrocardiograms (635). An OTA-
spomsored clinical scenario study found that phy-
sicians with greater levels of cost-consciousness
{measured by using attitude scaies) reported they
would use fewer resources than physicians with
fower levels of cost-consciousness {73},

[ 104

FINANCIAL INCENTIVES

Several studics have found that diagnostic testing
and other service use s lower in prepaid and sala-
ried practice settings than in fee-for-service sys-
tems (64,92, 136, 140,208). Other types of finan-
cial incentives have also been shown to have an
effect on use.

For example, a study of physicians in a for-
profit chain of ambulatory care centers found that
use of laboratory tests and x-rays ncreased sub-
stantially (23 and 16 percent, respectively) after
physicians were offered bonuses for increasing
patient care revenuoes (91 ).

Other studies have shown that physicians re-
spond to reduced fees by increasing the volume of
services they perform ( 189,195,205). Finally,
physician ownership of testing and treatment faci-
lities has been associated with increased resource
use {93,2 14,245).

INSURANCE COVERAGE

Insurance status of patients has also been
associated with willingness 1o vse resources. This
may reflect physicians’ sensitivity to both their
own and patients” financial concerns. Research
has consistently shown that hospitalized patients
with private insurance coverage stay in the hospi-
1al longer and receive more procedures {especially
more discretionary and high-cost procedures)
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than patients with Medicaid coverage or patients
who lack health insurance (238).

For example, a recent study of low-income
pregnant women in Massachusetts (82) found that
public health insurance coverage increased their
likelthood of undergoing a Caesarean section.
Service-specific financial incentives did not play
a role, as the public insurance program paid a
global fee regardicss of type of delivery. Another
study of patients with ischemic heart disease in
California hospitals found that, after controlling
for demographic, clinical, and hospital character-
istics, the frequency of coronary revascularization
procedures {coronary artery bypass surgery and
coronary angioplasty) was almost two times high-
er in fee-for-serv ice patients than in health mainte-
nance organization (HMO) and Medicaid patients
(121). The same study also found that the rate of
coronary revascularization increased more guick-
Iy in fee-for-service and HMO patients than in
Medicaid patients between 1943 and 1985 (121 ).

PROXIMITY OF TECHNOLOGY

Some studies have shown that the availability of
technologies influences their use. For example, a
recent study of acute myocardial infarction (AMI)
patients in Seattle found that patients admitted to
hospitals with onsite cardiac catheterization faci-

lities were three times as likely as patients in hos-
pitals without those facilities to undergo coronary
angiography. After adjusting for clinical factors,
the existence of onsite catheterization facilities
was the strongest predictor of use of coronary an-
glography (66). A similar study in New York cor-
roborated these results, finding that AMI patients
admitted to facilities offering cardiac catheteriza-
tion, bypass surgery, and angioplasty services
were two 1o six times as likely as patients in facili-
ties not offering them to receive these services
(18).

Another study of physician practice patterns
suggested that some of the otherwise unexplained
variation may be influenced by differences in phy-
siclans © “enthusiasm” for using certain interven-
tions {39}, This enthusiasm may be a byproduct of
other related issues, such as greater familiarity
with the fechnique, a role in its pioneering, or
availability of technology.

OTHER FACTORS

Other factors associated with physicians’ use of
tests and procedures include physician specialty
and training (62, 123,126, 175,257,259), practice
setting (e.g., managed care versus unrestricted pri-
vate practice) (135, 136) and patient expectations
{144},

Eor example. sne study found that internists and family practitioners osdered mare diagnostic tests than general practitioners (621



Appendix D:
Methods Used

in the OTA
Clinical

Scenario Surveys

his appendix summarizes the methods
used to develop and analyze sorveys of
three physician professional societies.
The Office of Technology Assessment
{QOTA) cooperated with three physician associa-
tions to conduct clinical scepario surveys of
association members by mail from February
through August of 1993.'The three physician
associations, listed in the order in which they were
surveyed, were:
» the American College of Cardiclogy (ACC),
* the American College of Surgeons (ACS), and
v the American College of Obstetricians and Gy-
necologists (ACOG),

The ACS component actually involved two sepa-
rate surveys: one for general surgeons and the oth-
er for neurosurgeons. Thus, four distinct surveys
were actually conducted.

The gquestionnaire for each survey was devel-
oped jointly between OTA and the respective
association. ACC maintains an ongoing “practice
panci” sample of its practicing members and con-
ducted its own mailout, data entry, and initial data

editing. For the other two surveys, these tasks
were shared between OTA and the respective
association. OTA performed all final data editing,
processing, and analysis. Strict rules protecting
respondent confidentiality were observed by all
participating organizations,

SURVEY INSTRUMENT CONTENT
AND FORMAT

The main goal of each survey was to ascertain, as
unobtrusively as possible, the extent to which
physicians would choose “malpractice concerns”
from among several reasons for selecting or re-
jecting specific diagnostic or therapeutic proce-
dures in treating specific hypothetical cases. Re-
spondents were presented two or three specific
clinical scenarios appropriate to their respective
specialties. Introductory letters from both the phy-
sician association and (OTA described the purpose
of the survey in general terms, without mention-
ing malpractice or defensive medicine. Two sepa-
rate instruction pages, including an example sce-
nario, explained how the questionnaire should be

. Russel Localio of Permsylvania Stare University and Dr. Jeremry Suganman of Duke Universily were consubtants 10 OTA on the design
of the survey instruments and statistical analysis. Dr. Localio designed the sampiing plan and dale analysis components of the surveys amd par-
ticipated extensively in the analysis and interpretation of the survey results. Dr. Sugarman consulted on the devetopment of the forman and

content of the chineal scenarins used in the surveys.
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completed. Copies of a all survey instruments are
presented in a technical appendix available from
OTA upon request.

¥ Clinical Scenarios

Scenario Format and Content

The clinical scenarios in each of the four surveys
were developed by an expert panel containing
from seven to 10 members of the relevant physi-
cian association (selected by association leader-
ship in cooperation with OTA project staff and
consultants). During a one-day meeting at the
association headquarters, the panel members
were asked to “brainstorm™ at least 20 clinical sce-
narios in which concerns about liability would be
expected to strongly influence clinical actions.
Then the panel was asked to select from these can-
didates three or four scenarios that would be ex-
pected to elicit the strongest defensive medicine
responses for inclusion in the survey.

Panel members were also asked to create a
® “control” version of each selected case by adding
or deleting one or more key clinical indicators
{e.g., a result from a laboratory or radiologic test)
that would, in the opinion of the panelists, greatly
reduce the likelihood that malpractice concerns
would be cited as the primary reason for choosing
any action. OTA staff and consultants then se-
lected and refined the final scenarios, with inpat
from association leaders and panel members.
Each questionnaire was pretested on a small sam-
ple of association members who were excluded
from the final survey.

Each clinical scenario:

sdescribed the patient’s demographic character-
istics, symptoms, vital signs, and initial diag-
nostic test resulis;

“in phace of “other.” the ACC surve

= presented between 3 and 13 diagnostic or thera-
peuatic procedures, including the option of es-
sentially doing nothing; and

= presented four reasons for choosing or rejecting
each procedure:

—-medical indications.
—concerns about costs versus benefits,
—rmalpractice concems, and
—patient expectations.
“Other (specify)” was also a choice under both the
procedures and the reasons for choosing them.?
The respondent was asked to:

* choose “yes” or “no™ for each procedure,

= check one or more reasons for that choice, and

= double-check the most important reason for the
choice.

Only one double-check was allowed for each
procedure. These choices were presented in a grid
format, with the procedures as rows and the rea-
sons as columns. The first “procedure™ listed was
typically “do nothing,” and the rest were diagnos-
tic and therapeutic interventions with varying de-
grees of “invasiveness™ or technological sophis-
tication.

Case and Control Scenarios

ACCand ACS respondents cachreceived two sce-
narios, while ACOG respondents received three
{see below). In each survey, the “case™ version of
one scenario was given to a randomly chosen sub-
group of respondents, and the “control” version of
that same scenario was given (o the remaining re-
spondents. One or two additonal scenarios in
each survey, referred to here as “common” scenar-
103, were sent to all respondents, Thus, the first
randomly selected subgroup of surveyed physi-
cians received one or two scenarios (all of which
were selected because concern about hability was

sed “instutional protocols’professional gusdelines” as the fifth reason. Althcugh "other” was Hsted

a8 a procedure on the ACC guestionnaire, the sssociation did not €ode the presence or abence of 2w niften response mhat bos. Consequentiy.,

OTA was unable o Inchude “otherprocedure” in its analysis of the ACC data,
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expected to be frequent); the other received the
control scenario and one or fwo commeon scenar-
ios, The specific combination of scenarios pres-
ented to each group of respondents is summarized
In table D- &, Special analytical problems posed by
this case-contrel design are discussed later in this
appendix.

Open-Ended Version of the ACS

General Surgeon Survey

A supplemental sample of general surgeons was
sent an “open-ended” version of each ACS clini-
cal scenario used in the main survey of general
surgeons {case versions only—see previous sec-
tion). The open-ended questionnaire offered no
specific “reasons” for choosing procedures.
Instead, a blank space was provided beside each
procedure, in which respondents could All in their
own reasons, in their own words, for choosing the

TABLE D-1: Combinations of Clinical Scenarios in OTA Surveys of Defensive Medicine

procedure. A senior OTA staff member coded the
responses on these open-ended questionnaires
into the categories of "reasons” given in the main
questionnaire. Responses were coded as citing
“inalpractice concerns” if they contained any
suggestion at all of defensive practice {e.g.. ™. ..
to cover myself™).

§ Attitudinal and Demographic ltems

Each survey instrument contained items on two or
three professional or demographic characteristics
(e.g., practice setting) that were particularly rele-
vant to malpractice issues within that specialty.’
The instrument also contained a set of attitudinal
items preovided to OTA by Dr. Susan Goold of the
University of Michigan, who had developed and
tested three composite scales based on those items
(77). For this report those attitude scales were la-
beled as follows:

Scenario 1 Scenario 2
Association Group (case/controf) {common) _
American Coliege Group 1 {case) Chest pain case Syncope
of Cardiology
Group 2 (control) Chest pain controt Syncope
American College
of Surgeons
General surgeons Group 1 {case) Rectal bleeding case Breast pain
Group 2 (controd) Rectal bleeding control Breast pain
Neurosurgeons Group 1 {case) Back pain case Head injury
Group 2 {control} Back pain control Head injury
American College Group 1 (case) Perimenopausal bleeding case Breast lump

of Obstetricians and Complicated delivery

Gynecologists
Perdmenopausal bleeding conirol Breast lump

Complicated delivery

Group 2 {control}

SOURCE Of ize of Technology Assessment, 1994

*These characteristics were jointly selected by staff members of OTA and the relevant physician association. considering not only differ
ences among the specialtics. but also the unavailebility of some characienstics im each assocration’s membership database (also see the section
on sampling, belowy. Most importantly, the foliowing measures were not avaitable: in the ACC survey. the number of years in practice; in the
ACS survey, geographic region: and in the ACOG survey. whether the respendent held an noademic appoiniment. Also, the categories of the
respondent’s usual practice setting dhffered slightly from survey to survey, reflecting the different categeries used by the associations them-
cin practice. ACS used vears since board certification, whereas A COG used yvears of member-

setves. Fmally. as measures of the number of v
ship m the association. These unavoidable variations in measurement reduced the comparability of results from the four sarveys.
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«Malpractice Concern,
«Cost Consciousness, and
«Discomfort with Clinical Uncertainty.

Additional items regarding satisfaction with med-
ical practice were developed by OTA and Dr.
Goold to serve as decoy items in the surveys.

Each attitude nem offered five response catego-
rigs, scored as | through 5 (respectively): strongly
agree, agree, unsure, disagree, and strongly dis-
agree. The Malpractice Concemn scale contained
five items, the Cost Consciousness scale con-
tained six items, and the Discomfort with Clinical
Uncertainty scale originally contained three
items. However, OTA did not use the entire Un-
certainty scale for the ACOG survey (only one
Uncertainty item was included in that survey), af-
ter receiving written comments from ACS respon-
dents regarding how similarly worded the items
were.

Each respondent’s scores (1 through 5) on all
the items in a given scale were sumimed to obtain a
total scale score." To make a “5” represent agree-
ment rather than disagreement (so that the
sumumed scores would measure agreement), the
item scores were reversed by subtracting them
from 6, except where an item was worded nega-
tively (e.g., where agreement represented low
malpractice concern). The scores for the five-itern
Malpractice Concern scale thus ranged from 3
{minimal malpractice concern) to 25 (maximal
malpractice concern), whereas the six-itemm Cost
Conscicusness scale ranged from 6 (minimal cost
consciousness) to 30 (maximal cost conscious-
ness). The three-item Uncertainty scale, which
ranged from 3 (minimal discomfort with clinical
uncertainty} to 15 (maximal discomfort with ¢lin-
ical uncertain y), was compuied on] y for ACC and
ACS respondents because the ACOG survey con-
tained only one Uncertainty item (see above).

SAMPLING

OTA and its consultant, Russell Localio, devel-
oped a sampling plan for each survey, with input
from association staff. Sampling fractions were
based on statistical power calculations for two-
sample comparisons, with rough assumptions
about the survey response rate and the number of
respondents who would choose clinical proce-
dures primarily because of malpractice concemns.
Sampling fractions varied across sampling strata
to ensure adequate numbers of respondents in
each subclass of physicians. Each physician
association then drew a sample from its member-
ship database according to detailed instructions
provided by OTA. Population sizes, sample sizes,
numbers of respondents, and response rates for
each survey are displayed in table D-2. All four
surveys targeied only association members who,
according to the membership database:

= had earned the degree of either Medical Doctor
(MD) or Doctor of Osteopathy (DO).

« were not in residency training,

» were not retired,

= were board certified in the relevant specialty,
and

= were cwrently practicing in the United States.

All four samples were drawn from the associa-
tion’s membership database through systematic
stratifted random sampling. However, due to limi-
tations of the membership databases and special
association concerns, the stratification factors dif-
fered somewhat from survey to survey. These and
other features of the four samples are summarized
in table D-3. Other differences also existed among
the four samples:

+ACC used its existing “Professional Practice
Panel,” a standing sample of about 1,500 prac-
ticing members whe are occastonal] y surveved

* D Goold seported tha thas senple additioe approach was most appropriate. given thit Sator anabysis had failed to creste sl ton

composite scales with swerghted indes wdoal opn 704
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amples for OTA Clinical Scenario Surveys of Defensive Medicine

Sarvey Group Population Sample Respondents” Response rate
American College of Total 11.541 622 352 566
Cardiology”® Case 311 184 591
Control KEN| 168 540
American College of Surgeans
General surgeons Totat 12,972 3,064 1,793 597
Closed-ended 2,401 1,412 588
Case 1,196 739 618
Controf 1,205 673 559
Open-ended 603 381 63.2
Neurosurgeons Total 1,384 859 503 586
Case 427 252 54.0
Conirol 432 251 581
American College of Obstetricians
and Gynecologists’ Total 20,832 1,983 1,230 623
Case 1,002 634 633
Controf 981 596 608

a The numbers of respondents shown In this table may differ silghtly from the scenario-specific numbers of respondends shown in fext tables
3-2 through 3-5 in chapter 3 because a few respondents completed one scenario but not the other
t The American Lol]cgc of Candiciogy sample included only adult cardiologists

“The American College of Obstetriclans and Gynecologists sample excluded gynecological oncotogists and reproductive endocrinologists

SOURCE Office of Technology Assessment, 1934

on various issues regarding the practice of car-
diology. This sample is drawn using similar
methads to those used in the ACS and ACOG
surveys (see table D-3). For this survey, only
adult cardiologists on the panel as of February
1993 were included. As with the ACS and
ACOG samples, questionnaires were sent to all
622 adult cardiologists on the ACC panel
Their overall response rate was slightly lower
than the response rates in the ACS and ACOG
surveys {see table D-23. ACC panel members
may have been more sensitized to practice 1s-
sues rawsed by previous surveys.

* The ACOG survey excluded gynecological
oncologists and reproductive endocrinologists.
The sample size was imited to 2.000 w meet
administrative and budgetary constraints
both OTA and the association.

» In both the ACC and ACOG surveys., a second
manling of the quesnonnaire was sent 10 mem-
bers who had not responded to the first masiing.
In the ACS survey, one mailout was used be-
cause the associstion preferred not to track m-
dividual respondents. The method of wdentify -

ing each respondent’s sampling stratum is
described in the next section.

»The ACS survey included physicians practicing
in U.8. territories (Puerto Rico, Guam, etc),
whereas the ACC and ACOG surveys did not.

=The ACC and ACS surveys contained govern-
ment-employed physicians, including military
doctors (except those practicing overseas,),
whereas the ACOG sample excluded military
physicians.

In the ACS and ACOG surveys, the numbers of
case and control respondents were not equal, for
two reasons. First, for easc of data processing, ran-
dom assignment of respondents to the case or con-
trol growp (every other respondent) was per-
formed within each sampling stratum rather than
throughout the entire sample. In the ACC survey,
the overall numbers of case and control respon-
dents were equal; however, the case respondents
were selected by taking a simple random subsam-
ple of the overall sample, without regard to the
stratification variable of geographic region. Se-
cond. responsc rates differed shghtly between the
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TABLE D-3: Features of Sampling Plan for OTA Clinical Scenario Surveys of Defensive Medicine

American
College of

Feature Cardiology”

Stratification  factors Census region

American College of Surgeons

Academic appointment yes, no

American College
of Obstetricians
and Gynecoiogis_ﬁs"

Geographic region

Year of first board cerlification (4 regions)
post-1981, 1872-81, pre-1972 Years in ACOG
Practice sefting solo, group, <8, §-10,
madical school, hospital, other 11-20, =20
Gender
Number of strata 9 30, pius two additional, one for some 32
missing data, the other for all
missing data
Special exclugions® U S trust None 4§ trust terrifories,
terrifories military, Public Health
Service
First mailing Feb. 4, 1983 March 4, 1993 May 27,1993
Second mailing Feb. 23, 1993 _ None June 30, 1993

a The ACC survey included only adult cardiclogists

b The ACOG survey excluded gynecological oheotogists and reproductive endocsnologists

¢ For general exciusion criteria see text

S0OURCE Office of Technology Assessment 1894

case and control groups. The numbers of case and
control respondents therefore differed within each
region by as much as 11 percent. Differences in re-
sponse rafes were corrected by reweighting the re-
spondents according to case/control group and
sampling stratification factors (e.g., region ),

DATA PROCESSING

ACC conducted its own mailouts, data entry, and
initial data editing. Individual respondents were
tracked, and initial nonrespondents were sent
another copy of the questionnaire. In the ACS and
A COG surveys, the general procedure was as fol-
lows:

* The association provided OTA with mailing la-
bels for sampled members.

= OTA produced the guestionnaires and mailed
them with a prepaid return envelope addressed
to the association's Washington. DC. office.

* Upon receiving the responses, the association
photocopied them and shipped the originals to
OTA for processing.

There were several variations on this basic
process between the ACS and ACOG surveys.
The identity of individual ACOG respondents
was tracked by ACOG personnel by means of a
relatively  unobtrusive  identification number
printed on the first page of the questionnaire as
well as on the mailout label and the postage-paid
return envelope. As noted earlier, a second mail-
mg of the ACOG questionnaire was sent to initial
nonrespondents. Five such respondents apparent-
ly returned both questionnaires, for they had du-
plicate ID numbers. We allowed one of cach pair
of data records for these duplicate respondents to
be randomly discarded through a computer sort-
ing and matching routing (see the next section).

ACS, on the other hand, preferred not to track
individual respondents; thus, no foliowup mailing
of the guestionnaire to initial nonrespondents was
possible. To track the sampling stratum to which
the respondent belonged, OTA devised a method
of unobtrusively tracking the respondent’s sam-
piing stratum by varying the features of the return
mailing label.



112 | Defensive Medicine and Medical Malpractice

Eighty-nine respondents did not use the return
envelope provided but instead sent the question-
naire back 1 an “wregular” envelope e, without
the tallored mailing label). For 61 of these respon-
dents (6R8.5 percent), ACS was able to use the re-
turn address or postmark on that envelope o iden-
tify the sampling stratum 10 which the respondent
belonged. ACS kept the individual identity of
these 89 respondents confidential.

OTA made no attempt te identify any individ-
ual respondents and analyzed all data separately
from any identifying materials.

DATA EDITING AND ENTRY

The major rules used to edit the data in ail four sur-
veys are summarized m a technical appendix
available from OTA upon request. OTA and the
associations made concerted efforts to refine the
questionnaire instructions based on responses to
the three pretests. Despite these precautions, re-
spondents in all four surveys sometimes provided
answers that were inconsistent with the instruc-
tions: these responses required editing.

‘The most frequent @ *error” was failure fo circle
“no” for unselected clinical options or failure to
check the reasons for circling “no™ for such op-
tions. That 15, many respondents circled “*yes”
only for selected options and checked reasons for
choosing only those options. Fortunately, this
kind of “error” did not substantially affect the
analysis, which focused on respondents who chose
“yes” for a given option (see the next section).

Another very mfrequent “error” (on the order of
(.1 to (.6 percent of all responses) that would af-
fect the analysis was failure to check reasons for
clinical options where “ves” was circled. These re-
spondents {(who circled “yes” for an option but
failed to check any reasons for doing so) were in-
cluded n the denominator when the percentage of
“choosers™ (see below) was calculated—implying
that, if the respondent had cited a reason, 1t would

not have been “malpractice concerns.” The alier-
native approach--to exclude such respondents
from the denominator of that percentage—would
have further reduced the size of that denominator,
which might have shightly weakened the reliabil-
ity of the analysis.

All edits of the ACS and ACOG data were per-
formed by OTA. ACC performed similar edits on
its own data. After receiving the data from ACC
(see below), OTA then made further edits that had
not been performed by ACC.

Data for all four surveys were key-entered by
the same comtractor (Office Remedies, Inc., of
Vienna, Virginia) with double-entry verification.
Keyed duta were returned to OTA in database files
on floppy diskettes. (ACC contracted directly
with Office Remedies, Inc.) OTA converted these
files into SAS (203) format for analysis on a mi-
crocemputer using both SAS-PC and SUDAAN
{193}, a program that computes variance estimates
properly weighted for disproportionate stratified
samphing and nonresponse. We also used StatXact-
Turbo (49) for analyses involving small numbers
of respondents. for which large-sample statistical
methods might be inappropriate. The use of these
programs is discussed in further detail below.

DATA ANALYSIS
# General Approach

The focus for the analysis of all four surveys was
the percentage of respondents who cited “mal-
practice concerns” as a reason for choosing a diag-
nostic or therapeutic procedure in a given scenar-
i0—1.e., positive defensive medicine (see chapter
2). Analysis of "malpractice concerns” as a reason
for choosing not to perform a procedure (a form of
negative defensive medicine-—again see chapter
2) was deemed to be outside the scope of the
study.” The analysis thus focused on respondents
who chose “yes™ for one orf more procedures {and

A possihie pxeeption here is the clivical optioaof “refer e surgeon,” whick appeared in the ACOG breast lump scenasio. Physivians who

chose this opiten had possibly decided not 0 intervene themselves (depending on whether they chineto performother proceduores | isted in the

scenario), and thus may have been engaging m regative defensive medicine. On the ather hand. referral to a surgeon can inply an cxpectanion

that tolatively aggressive and petentially costly mtervention will he undertaken, and may thus reflect positive defensive medicine,
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hence chose “no” for the “do nothing™ option).
Thus, for each procedure. the denominator was the
group of respondents who chose “yes” for that
procedure. Excluded from this denominator were
not only respondents who explicitly chose “no,”
but also those who chose neither “yes” nor “no”
(1.¢., those who had left that entire row of the gues-
tionnaire blank). Respondents who did not re-
spond at all to a given scenario, but who re-
sponded to other parts of the questionnaire, were
excluded only from the analysis of that particular
scenario.

Of this denominator (respondents who chose
“yes” for a given procedure), the numerator of
greatest interest was the group of respondents who
checked “malpractice concerns™ as a reason for
choosing that procedure (with either a single- or
double-check). However, the “malpractice™ re-
sponses could not be analyzed in isolation, be-
cause another reason {(usually “medical indica-
tions”) was often cited along with "malipractice
concerns” by the same respondents. This meant
that these respondents were selecting procedures
not only on the basis of malpractice concemns, but
also in part because they felt that the procedures
were at least somewhat medically indicated.
These combinations of responses suggested that
differing degrees or levels of defensive motivation
were being expressed in these surveys. each of
which required a separate mcasure. Tables show-
ing the distribution of responses by clinical proce-
dure and reason for procedure choice are pres-
ented in a technical appendix available from OTA
upon request.

B Specific Measures of Defensive
Medicine

To gauge the extent of “defensive medicine™ ex-
pressed in these surveys, we constructed six mea-
sures of defensive medicine based on specific pat-
terns of reasons given for choosing a given
diagnostic or therapeutic procedure. These response
patterns involved particular combinations of
check marks for “maipractice concern 8, “medical
indication s, and other reasons. The six measures
are listed in order below {rom the most restnictive

defimition of defensive medicine to the least re-
strictive definition. The measures are cumuiative,
i.e., the least restrictive measure (imeasure 6) in-
cludes respondents meeting measures 1 through 5.

Measure 1:
DOUBLE check for "malpractice concerns”
AND
NO check at ali for ANY other reason,

Measue 2:
Measure I PLUS
a DOUBLE check for “malpractice concerns”
AND
NO check for “medical indications”
{single checks for other reasons are allowed).

Measure 3.
Measure 2 PLUS
a DOUBLE check for “malpractice concerns”™
AND
& SINGLE check for “medical indications™
(single checks for other reasons are allowed).

Meusure 4:
Measure 3 PLUS
a SINGLE check for “malpractice concerns™
AND
NO check for “medical indications”
(single or double checks for other reasons are
altowed).

Measure 3:
Measure 4 PLUS
a SINGLE check for “malpractice concerns”
AND
a SINGLE check for “medical indications”
{single or double checks for other reasons are
altowed).

Measure 6;
Measure 5 PLUS
a SINGLE check for “"malpractice concerns”
AND
a DOUBLE check for “medical indications”™
{single checks for other reascns are allowed].

The rarionale underlying these measures 15 as fol-
lows. Defensive medicine is most strongly indi-
cated when the respondent cites only “malpractice
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concerns” and no other reason {measure 1). Even
theugh there are no medical indications or patient
expectations for performing the procedure, the
physician would perform it anyway, solely out of
fear of malpractice litigation. This response
should be infrequent, since it is arguably a viola-
tion of medical ethics. Citing other reasons, pai-
ticularty “medical indications,” “dilutes” the de-
gree of defensive medicine indicated. Moreover, a
single check for “*malpractice concerns” repre-
sents a weaker level of defensive medicine than
does a double check.

These six measures of defensive medicine were
computed on the basis of two different denomina-
tors, thereby creating two separate measures that
provide two different interpretations of the results
for a given procedure I a given scenario!

Percentage of "choosers™ Here the denominater
was the number of respondents who would
choose the procedure (Le, circled *’yes™). The
measure of defensive medicine was thus the per-
centage of respondents choosing the procedure
who cited “malpractice concerns”™ as a reason
for doing so.
Percentage of scenario respondents: Here the
denominator was the total number of respon-
dents to the overall scenario. The measure of de-
fensive medicine was thus the percentage of all
respondents who, when presented with the sce-
naric, would choose the procedure for defensive
reasons. This percentage was much smaller than
the percentage of choosers and represents the
frequency with which concerns about malprac-
tice would be expected to enter clinical deci-
sions in situations of this type.

With six separate measures of defensive medi-
cine, the number of comparisons between the per-
centages for various groups of respondents (case
versus control, academic versus nonacademic,
etc.) would have been unmanageable. Conse-
quently, for such comparisons we used only mea-
sure 3 {double-check for “malpractice concerns,”
with single checks allowed for any other reasons,
including @ “medical indications™). This measure
most closely approximated OTA s working defini-

tion of positive defensive medicine: physicians
performing procedures primarily, but not neces-
sarily selely, out of fear of malpractice litigation
{see chapter 2). Tables showing the disirtbution of
responses on all six measures of defensive medi-
cine are presented i appendix E.

1 Statistical Analysis

All data were treated as coming from a sample
survey with unequal probability of selection in a
stratified {(cross-classified) population (114,117,
124). Compared with simple random sampling,
the effect of weighting the data to compensate for
unequal probability of selection is generally to in-
crease the variance of estimators, while the effect
of stratification is generally to reduce that vani-
ance. Data from the surveys supported our re-
liance on this general experience. Test analyses
using methods for 1) unweighed simple random
samples, 23 weighted simple random samples, 3)
unweighed stratified samples, and 4) weighted
stratified samples demonstrated that the effects of
siratification and weighting in fact did offset cach
other to a considerable degree. Variances were not
increased markedly owing to the use of unequal
weights in this sampling desiga.

Rates (or proportions) of respondents who
would choose a clinical procedure, and of those
who did so primarily because of malpractice con-
cerns {see above), were calculated using sampling
weights that compensated for nonresponse as well
as unequal probability of selection across the sam-
pling strata. Wherever possible, variance esti-
mates and confidence intervals for these point es-
timates used methods that are cormmon in survey
analysis and assumed both stratification and sam-
pling without replacement (i.e., use of the finite
population correction),

Where possible, comparisons among sub-
classes of respondents were made by differences
in rates {or proportions), and calculations of the
variance of those differences took into consider-
ation the sampling design. In several wstances we
departed from the use of rate differences in
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comparmg populations. In those cases, we used a
sample-weighted  logistic regression model
{15,16} to compute odds ratios that tested for df-
ferences among groups of respondents. while con-
trotling for a third factor.

Assumptions of simple rundom sampling were
used only when data were too sparse (o use survey
samphrag methods, owing to the small numbers of
respondents (fewer than 40) who would choose
procedures primarily because of maipractice con-
cerns 1 some of the clinical scenanos. As a fall-
back method, 1n these cases we used StwXact-
Turboe (49}, a software package with advanced
numerical algorithms that are especially appropn-
ate for sparse data, 1.e., where the numbers of re-
spondents and the rates of citing malpractice con-
cerns are small. The advantage of this additional
analysis tool 15 the ability to produce confidence
intervals and p-values that do not overstate the
stgnificance of results. The disadvantage is the
risk of bias from the use of unweighted data:
StatXact-Turbo software (49) assumes simple
random sampling (unstratified) and cannot handle
weighted data. Use of unwerghted data had htile
effect on the point estimates. however. except
when only ane or two respondents cited malprac-
uce concerns and their mdividual sampling
weights were large. In those cases both the
weighted and unweighted rates were close to zero.
For these very small frequencies in this survey,
therefore, reliance on StaXact as an alternative
tool was acceptable. In addition. we used simple
categorical analysis methods to compute chi-
square tests for passible differences among groups
of respondents.

Sampling Weichts: Nonresponse

Prior to analysis. each respondent was assigned
aweight that reflected the number of physicians in
the population whom he or she represented. First,
sampling weights were computed as:

swl = | P

where swr s the sampling weight and p s the re-
spondent’s probubility of selection. Next. the

sumnpling weights were adjusted for nonresponse
using the method of sample weight adjusiment
classes (107.177). Incach chass of respondenis (as
determined by the samphing cnteria, descenbed
earlier), we reweighied cach respondent to repre-
sent the number of physicians sampled in that
class. Thus, the adpusted samipling weight became:

adjswi = swt * (17p)

where g2 1s the probability of response. The
weighting classes were created 1o Jump smidar
groups of physicians together and to ensure thad
the adjustment factor {1/p,) wis not unstible ow-
g to small class size. Finally, we adjsted all
weights so that the sum of the werghis across re-
spondents exactly equaled the number of physi-
cians in the population. This adjustment repre-
sented a change of no more than about 0.5 percent.

Point Estimates and Confidence Intervals
Pomt esuimates and confudence infervals were
computed using the PROC DESCRIPT procedure
in SUDAAN (193) where, as was commonly the
case, the numbers of respondents in most sam-
phing strata were farge enough to tuke advantage of
the stratified samphng design. Where the number
of respondents in either the numerator or denomi-
nator of a rate calculation was small (fewerthan 10
m the numerator or fewer than 4010 the denonina-
tor), we calculated exact binomnal confidence in-
tervals according 1o the method of Daly (503, This
method avorded the well-known problem of hav-
ing confidence intervals that are both too narrow
and too symmetric.

Group Comparisons

For comparisons between aroups we used the
DIFFVAR option in the PROC DESCRIPT pro-
cedure in SUDAAN (193} to compute differences
in rates (or proportions) and the variances of those
differences, For small-sample comparisons (few-
erthan 1 O respondents in a category), where strat-
fred sampling adjustments were inapproprrate. we
used exact methods as implemented in SiatXact-
Turbo (497 und computed odds ratios rather than
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rate differences.6 This approach allowed us to take
advantage of the stratified sampling design, where
the numbers of respondents were sufficient, and
alternative methods where the numbers of respon-
dents were too smalt to justfy large-sample tech-
nigues. Tests for rate differences and odds ratios
are comparable for these data.

Case-Control Comparisons
Comparisons of responses to the case and con-

trol scenartos presented special problems. First,
the design of the surveys did not permit “within-
physician™ comparison of case and control re-
sponses, because the same respondents could not
be given both the case and control scenarios with-
out possibly revealing our purpose. The case and
control responses were thus independent, thereby
reducing the efficiency of the case-control com-
parisons (greater variances for the same sample
size). Second, although the case and centrol
groups were each stratified randem samples, they
could differ in systematic ways—1most important-
ly, in their propensity to cite “malpractice con-
cerns. ” As a proxy for this conirol variable, we ex-
amined whether or not the respondent
double-checked "malpractice concerns” for one or
more procedures in the common scenario for each
survey (the scenario received by every respondent
in a given survey—see table D-I). This adjust-
ment was computed as follows.

Where the numbers of respondents were ade-
quate {again, at least 10 in each category), we used
sample-weighted logistic regression, as imple-
mented in the PROC LOGISTIC procedure in
SUDAAN ( 193), to perform the equivalent of
stratified 2-by-2 contingency table analysis in
which:

.the dependent variable was whether or not the
respondent double-checked “*malpractice con-
cerns” in the case-control scenario (labeled re-
sponseg in the model shown below);

» the independent variable was the respondent’s
group (case or control, labeled group in the
model); and

= the control variable was whether or not the re-
spondent double-checked “malpractice con-
cerns’” i the common scenario {Jabeled com-
man in the model).

The saturated model for this analysis then became:

response = By + Bo*group + B*common +
B Flgroup*common}

where response s the fog odds of double-checking
“malpractice concerns,” and the §'s represent re-
rression coeflicients.

Using an mteraction erm representing the jormt
effects of group and common permitied us 1o test
whether the impact of the respondent’s group
(case or control} on his or her defensive-medicine
response in the case-conirol scenario differed ac-
cording to his or her defensive-medicine response
in the common scenano. If the interaction term
was not statistically significant, then the model
simplified to the two main effects (group and com-
muon), and the odds ratio of the case and controd re-
sponses became expiily).

Where the numbers of respondents were small
{agoin, usually fewer than 103, we used exact anal-
ysis of these stratified 2-by-2 contingency tables,
as implemented in StatXact-Turbo (49). Here we
computed exact common odds ratios (case versus
control} and their 95-percent confidence intervals
and p values, as well as the exact test for the homo-
geneity of odds ratios across the categornies of the
control vanable {commaon).

Global Differences

Hlobal ests for the significance of difference
across the categories of the demographic variables
(e.g., practice setting) in the rate of double-check-
ing of “malpractice concerns” in the common sce-
nario for each survey were inally assessed using

& Evcept where noted. the caloulations are evict odds rattos and thear secompasying ovact 95-percent conbidenceinten aliand povalues,

compputed secording o the mcibosds of Mehia, Gray, amd Patel ¢ 158y,
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the PROC FREQ procedure and Cochran-Mante} -
Haenszel statistics on the normalized weighted
data in SAS (203) {see table D- | }." The DIFFVAR
option in PROC DESCRIPT in SUDAAN (193)
was used to test the significance of difference in

mean attitude scale scores between respondents
who double-checked “malpractice concerns™ in
the common scenario for each survey (see table
D-1 ) and those who did not,

TThe comrmion wenar s acre sed for this analysis o thal #oweoukd be based on ail respondenis inoa grven survey.



Appendix E:
Detailed Results of

the OTA Clinical
Scenario Surveys

he main features of the resalts of the Of checked malpractice concerns for ecach

fice of Technology Assessment (OTA) clinical option;

clinical scenario surveys 'are highlight- » detarfed comparisons of results for case and

ed in chapter 3. This appendix contains: controd versions of the scenarios, showing
unadjusted as well as adjusted odds ratios
and confidence intervals,

= weighted crosstabulations between each of
tions of defensive medicine (tables E~1 the demographic 1temns and our primary mea-
through E-8); and sure of defensive medicine (see appendix D);

.a comparison of attitude scale scores be- = descriptive measares of our attitude scales

for each clinical option in cach “case” sce-
nario, weighted frequencies and percent-
ages of responses using six different defini-

tween respondents who cited malpractice
concerns as the primary reason for choos-
ing procedures and those who did not (table
E-9).

for malpractice concern, cost conscious-
ness, and discomfort with climcal uncer-
tainty (see appendix DY; and

detailed results of comparison of the pro-

portion of respondents who chose clinical
actions in the open- and closed-ended ver-
sions of the scenario surveys of the Ameri-
can College of Surgeons.

The following additional results are presented
in a techaical appendix available from OTA upon
request:

«unweighed frequencies and percentages of
respondents who single-checked or double—

PThese results were compiled in codlaboration with Pr. Russel] Localic of Pennsylvania State University.

118
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Appendix E: Detailed Results of the OTA Clinical Senario Surveys | 127

- TABLE E-9: Differences in Attitude Scale Scores in'the OTA Clinical Scenario Siirveys S
Mean attitude scale scores

Respondents citing
malpractice concerns as

primary reason for choosing Alt other 950/0 confidence
Aftitude scale/scenario “one orsmore clinica! actions' respondents Difference limits
Malpractice concern
(5 items, range 5-25)
ACC syncope {N-339) 15.55 16 18 -3 63 139 0 13n
ACS breast pain (N-1 377} 1442 15 24 O g2 (140 024
ACS head trauma (N-492) 1774 1561 213 (151 278
ACOG breast lump (N-1 192) 1403 15 17 114" {-162 -066)
Cost consciousness
(6 tems, range §-30%
ACC syncope {N-340) 1841 1890 -049 148,050
ACS breast pain (N -1 368) 1874 1886 -012 (072 048y
ACS head trauma (N - 488} 2191 2263 -072 L1145 003)
ACOG breast lump {N-1 185) 1842 18486 -004 (052 44
Discomfort with
clinical uncertainty
{3 items, range 3-15)
ACC syncope (N-330) 794 9407 S113 193 033
ACS breast pain (N - 1,368) 770 8 39 069 T4 S0%
ACS head trauma (N-486) 955 9451 G o4 (-0 56 064)

" Statstically sigroboant at the p - 05 level

“ Excludes respondents who d:d not complete the altitude questionnaire

‘Because the ACOG suvey Included only one tom on discomfort with climical uncertaisty 1ines thar thuse (see appendix D},
ACOG attitude scale scores for discomfort wiih comical uncerainty are not inciudedia the corpansas

KEY ACC = American College of Carcolog os ACOG = American College of QObsterncans and Gyreco o s15 ACS  American
College of Surgeons

SOURCE Off fee of Technology Assessment 1094 Data analyzed 1 collaboration with U+ Russell Local ¢ of Pennsylvania State
Urniversity



Appendix F:

Estimates of the Costs of

Selected Defensive

Medical Procedures

rejecting the overall cost of defensive
P medicine based on the Office of Technolo-
gy Asssssment (OTA) clinical scenario
survey data is not possible, for two rea-
sons. First, the OTA surveys covered only 13 clin-
ical scenarios, nine of which were deliberate] y de-
signed to increase the likelihood of a defensive
response {see chapter 3 and appendix D). {The
other four were “conirol” scenartos, in which con-
cern about liability was expected to be much less
important.} Second, reliable incidence and cost
data could not be readily obtained for most of the
procedures listed 1n the OTA scenarios,

OTA was able to estimate the annual cost of de-
fensive medicine associated with procedures se-
lected in two scenarios: a complicated obstetrical
delivery (American College of Obstetricians and
Gynecologists (ACOG) survey) and head injury
in a 15-year-old {American College of Surgeons
{ACS) neurosurgeons survey). These two scenar-
ios were chosen because they exhibited a high fre-
quency of defensive practice and because national
incidence and cost data were available.

128

APPROACH

OTA’s basic approach was, first, to obtain national
data on the incidence of the clinical condition de-
scribed in the chosen scenario. Such data are not
available for patients who match each and every
demographic and clinical characteristic of the
simulated patient. OTA appliced the results to pa-
tients in a similar age range who fit the broader
diagnoses into which the simulated patient might
be classified.

Second, the estimated incidence of the clinical
case was multiplied by the perceniage of OTA sur-
vey respondents who chose the selected procedure
primarily due to malpractice concerns (see table
3.3 in chapter 3), resulting in a national estimate
of the annual frequency with which the procedure
was performed primarily because of malpractice
concerns in similar situations.

Finally, OTA obtained estimates of the average
cost of performing the procedure and multiplied
this per-service cost by the estimated number of
“defensively”™ performed procedures to arrive at
an estimated aggregate annual cost of “defensive”
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TABLE F-1: Computation of Estimated Annual Cost of Defensive Caesarean Delivery in Cases of
Prolonged or Dysfunctional Labor, United States, 1991

Estimates of the Costs of Selected Defensive Medical Procedures | 29

Number of live births complicated by prolonged labor or dysfunctional abor among

wormen aged 30 o 32in 1981 a
MNumiber of e b
aged 30

w349 1aor?
Pronoton of hve berins complosiod by o
women aged 30 1o 39 0 199

Totad number of sve Diths ameong worten aged 30 1o 33 .0 19918

45,126

g whiere Ihe nalure OF any CoOmMODCAtons was kNown mong wWormen

+ 1169963

ged fabor o dystunctonal fzbor among

- 00385704
x 1215855

Total rumber of fve Dirtns complicated by prolonged labor or dysfuncionat labor among

WOrnen aged 30 0 39 89t

= 46,896

Fropotion of Arrencan College of Obstenoars and Gynecologists (ACOG) respandents
whe chose Caesarean sechion prmacly Decause of malprachce concerns in the

compheated delvery seenano’
Y

x 008

Number of hve tirths debvered by Caesaresn sechion pnmardy because of malpractice

COPCerns among women aged 3010 331 1991

Incremental cost of Caesarean section over and above normal delivery in 19%1c

- 2814
%X 83,106

Aggregate cost in 1991 of defensive Caesarean section among women aged 30 to 38

with prolenged or dysfunctional labor

Departne 2

KRR S ST

SOURCE Office of Technology Assessment 1894

performance of the procedure. These calculations,
discussed in further detail in the following two
sections, are displayed in tables F-1 (Caesarean
section in a complicated delivery) and F-2 (diag-
nostic radiology for head injury in young peo-
ple).

These estimates do not necessarily represent
any savings in health care costs that might accrue
from elimination of defensive medical practices.
Ordering or performing a procedure defensively-
could save health care costs in the future if poor
outcomes are avoided or the patient condition is
managed better. OTA assumed that such savings
would be neghgible in the scenarios used here.

s Heant insusance Daia 1992 1
i separstely stea catoator Caesa

o = 88,740,284

ol and Prevenber Nat oral Cenler tor Heaith

Kt age and Divorce Statstos Branch _opeblshed gsta on proionged and dysfunclonal labor
s S Tate Dl ste ne Dot 181083

agron DT 1982 tabe 4 15 p 73 Separately
i sechin and roomE de werywere Qifferenced

CAESAREAN DELIVERY IN A
COMPLICATED LABOR

¥ Scenario

History: A 36-year-old primigravida presents at
39 weeks gestation after an uncomplicated preg-
NNy,

Clinical course: The patient has had 12 hours
oflubor.and is now 3 howrs into the second stage.
She has been receiving oxylocin qugmentation for
secondary arrest of dilatation since 7 cm. She is
completely ditated and effaced at +2 station,
ROP. There has been no change in the exam for
aover an hour. Moderate variable decelerations
have been present for the last 30 minutes with
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' TABLE F-2: Computation of Estimated Annua! Cost of Selected Diagnostic Radiologic
Procedures for Head Injury in Young People, United States, 1992

Annual number of head injuries 1,975,000
Proportion of head injuries that are apparently minor® x 070
Annual number of apparently minor head injuries -1,382,500
Proportionof emergency room visits for head injury in persons aged 5 to 24 in 1992C X O 3837188
Annual number of apparentty minor head injuries in perscns aged 5 to 24 -530,488
PROCEDURE-SPECIFIC CALCULATIONS
Skult x-ray:
Proportion of Amencan College of Burgeans (ACS) neurpsurgeon espondents who chose

skull x-ray primarily because of malpractice concerns in the head trauma scenanad ® (3100
Annual number of skult x-rays pertormed primaridy because of malpractice concerns, for

apparentty rmmnar head injury i persons aged 5 1o 24 - 53049
Estimated private nsurance rembursement® for skufl x-raytm 1942 x & F7

1. Agyregate cost of “defensive " skufl x-ray for apparently minor head injury 0 pEISONS aged 510 240 1582 ~ 84084773

Cervical spine x-ray:

Annual number of apparently minor head injuries among persons aged 5 o 24 (see above) 530,488
Proportion of ACS neuresurgeon respondents who chose cervical spine x-ray primarily

because of malpractice concerns in the head trauma scenario” x0112
Annual number of cervical spine x-rays performed primarily because of malpractice

concems, for apparently minor head injury in persons aged 5 to 24 59,415
Estimated private Insurance reimbursement'for cervical spine x-ray'in 1892 x $72
2. Aggregate cost of "defensive ” cervical spree x-ray for apparently minor head injury in

persons aged & to 24 in 1992 -$4.277.880
Computed tomography (CT) scan of head:
Annuai number of apparently minor head Injuties among persons aged 5 to 24 (see above) 530488
Proportion of ACS neurosurgeon respondents who chose CT scan of head primarily because

of maipractice concerns in the head trauma scenario” x 0218
Annual number of CT scans of the head performed primarily because of malpractice concerns,

for apparently minor head milury In persons aged 5 to 24 - 115,646
Estimated private Insurance reimbursement'for CT scan of the head' s 1892 x $315

3 Aggregate cost of “defensive™ CT scan for apparently minor head Injury in persons aged & fo 24 In 1992 -536,428,490

Total annuat cost of “defensive” radiology for apparently minor head injury in persons aged
5 to 24, 1992 {sum of aggregate costs for: 1) skull x-ray, 2} cervical spine x-ray, and 3}

] CT scan of head, shown above) ) i o =5 44,791,143

*J F Kraus "L pdermiology of Head Imury Head fryury, 3rd Ed Cooper, P R {ed ) {Batmore Wasams 8 Wiliens 1993), data from 1985-87 Nalana
Health inferview Survey

b M Enastan E Rose, H Jones, ef at *Unlizat on of Diagnostic Radoiogic Exammat ons o the Emergency Department of a Teaching Hospital,
The Journal of Trauma 2061-66 1980

“Consumer Product Satety Commussion. Natora: Electronic Inury Surveiifance System, unpu bhshed data optained from ¥athryn Wallace Cone
gressona Relabons Specialist U S Consumer Product Safety Comm ss:on Jan 3, 1994 Data are for all head nunes presenting @ an emergen-
cy room, for alfievess of severity and all causes associated with all consumer products {exciuding motor vehicles and pubic wansportation} The
proporhon was calcudated by swmvming the number of visis for ages 5 to 14 and 15 to 24 and dwaing this som by the total number of weits

‘See fable 3-3 « chapter 3

*Brivate insurance costs were estimated using Medicare data For outpatient hospiais the average Medware reimbursement was dwaed by
© 542, obtained by dwahing the payment-to-cost Talo computed from Medicare data (O 90) by that from a private multlple-insurer database
(MEDSTAL for 1991 (1 66) (Prospective Payment Assessment Commission unpublished data for 1990 but using 1992 reimbursement rules,
suppled by Deborah Wiahams Ser.or PodCy Analyst, Jan 21, 1894 and Feb 3, 1994 ) For physicians’ offices {and free-standing Imaging cen-
ters}, the average Medicare reimbursement {Physican Payment Review Commission unpublished data for 1992 suppliea by Chwis Hogan, Prin-
o Poicy Analyst, Jan 19, 18943 was dvided by 0 70, the ratio of Medicare 1o private Insurance fees for phys:carmaging services {M £ Miler,
S Zuckerman, and M Gates “How Do Me¢ care Physcian Feas Compare with Private Payers? Heain Care FrmanCing Revew 1425-39 1883)
The resciing prvate Insurance reimbursement esbmates for outpatient hospital; and physicians offices were averaged weighted bythe propor-
vor of Medicare procedures performed -n each selting (private Insurance data on this were not available)

figerhtes by codes 70250 and 70260 « American MethCes Assac-aton Current Procedurar Terminciogy Ab £ ICHCago 1933) The e mbnrse-
ment figures for these two codes were averaged weighted by the number of procedures performed for each

G rgertden by codes 72040, 72050 and 72050 i Amencar Medical Assocaton Current Procedurai Termanciogy 4th Ed {Chicago, 1983) The
reimbursement figures for these three codes were averaged, weighted by the rumber of procedures perfarmed for each

*identifivd by code 70450 1 American Medical Association Current Frocedural Tecrninology 4th Ed {Chicago, 1993} This code 8 for C¥ scan of
head o7 briee without contrast materal wh ches used to detect twmors rather 1t 2 biood The reimbursement figures for 1y code for outpatient

nosenta s and physicians offices were averaged, weighled by the numbers of procedures performed o each setting

SOURCE (e of Technology Assessment, 1984
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geod beat-to-beat variability. Estimated fetal
weight is 7.5 Ibs. and clinical pelvimetry is ade-
guate. The patient is fatigued and can no longer
PUsh.

B Method

National incidence data for women aged 30
through 39 for calendar year 1991 were obtained
from birth certificate daia compiled by the Nation-
al Center for Health Statistics (250). Two kinds of
delivery complications that most closely fit the
simulated patient were “prolonged labor™ and
“dysfunctional labor.”” OTA divided the number of
live births 1n the selected age category (30 to 39)
mvolving these complications by the total number
of live births for which the nature of any birth
complications was known (250). This gave the
rate of each complication in births to women in the
setected age range. OTA then multiplied this rate
by the total number of lve births to wornen in the
selected age range to obtain the total number of
live births with the selected complications. This
number was then multiplied by the percentage of
ACOG survey respondents who chose Caesarean
delivery primarily due to malpractice concerns
{see table 3-3 in chapter 3}, giving a national annu-
al estimate of the number of times that a Caesarcan
de] t very was performed primanly because of mal-
practice concerns in situations similar to the
ACQOCG scenario.

National estimates of the incremental cost of
Caesarean delivery over and above those of a nor-
mal delivery for calendar year 1991 were obtained
from the Health Insurance Association of Amenca
{89). OTA multiplied this cost estimate by the es-
timated number of Caesarean deliveries per-
formed primarily due to malpractice concerns in
situations similar to the ACOG scenario. This
gave the final aggregate estimate of the national
annual cost of defensive Caesarean delivery in
complicated deliveries involving prolonged or
dysfunctional labor.

Estimates of the Costs of Selected Defensive Medical Procedures | 131

DIAGNOSTIC RADIOLOGY FOR HEAD
INJURY IN YOUNG PEOPLE

¥ Scenario
History of present iliness: A 7 5-year-old boy feil
from his skateboard after riding over a crack in
the sidewalk. He hit his head, got up and skated
home. Thirty minutes after the fall he told his
mother about the incident and she brings him to
the ER. In the ER, the patient admits fo light-
headedness and some tenderness at the site ofim-
pact.

Physical examination: There is an area of ten-
derness and swelling at left purietal area. Mental
status and neurological exam are normal.

I Method

OTA used an estimate of the annual total number
of head injuries per year {11 8), obtamned fiom the
National Health Interview Survey for 1985-87.
OTA then estimated the proportion of all head in-
juries that are apparently minor. Discussions with
clinicians indicated that the clinical features of a
head injury {e.g., loss of consciousness, neurolog-
ical deficit) are more important than its cause
{e.g., fall from a skateboard) in determining sever-
ity. OTA therefore broadened the basis for this
cost projection beyond the cause-specific ACS
clinical scenario to reflect all minor head injusies
in young people.

A conservative estimate of the proportion of all
head injuries that appear to be minor upon clinical
examination in the emergency room is available
from a study by Eliastam and colleagues {(63). In
that study, the researchers reported the proporticn
of all head injuries presenting to the emergency
room of a suburban teaching hospital for which
diagnostic x-rays were ordered. but that were clas-
sified tmmediately prior to the x-ray as not meet-
ing specified criteria for hikely skull fracture.
This estimate is conservative because it excludes
all head injuries for which x-rays were not or-

PAlthough Ehastan and colleaguces (63 used [he term niedicolegal to characterize sush njunes, they dud mot attempt 1o determine w bethes

the sy s perfornied on those pagerts comvutuied de fensive medicine.
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dered. This proportion was applied to the Natonal
Health Interview Survey data to generate an annu-
al estimate of the frequency of apparently minor
head injuries.

National data on the age distribution of minor
head injurics, or even all head mjuries, do not ex-
1st. However, OTA obtained national data by age
group on the number of head mjuries (regardless
of severity) caused by consumer products {exclud-
ing motor vehicles and public transportation) and
treated in emergency rooms from the National
Electronie Injury Surveiliance Systern (242). The
available age categories nearest age 15 (the age of
the patient in the ACS head traumna scenario) were
3to 14 and 15 to 24, which OTA combined into a
single category of 5 to 24, Multiplying the esti-
mated number of apparently minor head injuries
by the percentage of consumer product-related
emmergency room visits for head injury among per-
sons aged 5 to 24 gave the estimated number of ap-
parently minor head injuries among persons aged
310 24,

This number was then multiplied by the per-
centage of ACS survey respondents (neurosur-
geons) who chose each radiclogic procedure
{skull x-ray, cervical spine x-ray, or computed to-
mography (CT} scan) primarily due to malprac-
tice concerns in the ACS head trauma scenario
(see table 3-3 in chapter 3). This gave a national
annual estimate of the number of times that each
procedure was performed primarily due to mal-
practice concerns in clinical situations similar to
the ACS scenario.

National estimates of the cost of performing
cach radiologic procedure under Medicare (the
only readily available and reliable national data)
were obtained from the Physician Payment Re-

view Commission {PPRC) and the Prospective
Payment Assessment Commission {ProPAC).
Data on average per-service Medicare reimburse-
ment rates for each procedure performed in physi-
cians’ offices and free-standing anaging centers
during calendar year 1992 were obtained from
PPRC (187). To estumate the average private in-
surance reimbursement rate for cach procedure,
OTA divided these Medicare rates by 0.707, the
ratio of Medicare to private insurance fees for phy-
sician imaging services found in a recent study by
Miller and colleagues (162).

Data on average per-service Medicare reim-
bursement rates for each procedure performed in
hospital outpatient departments during calendar
year 1990 (but using 1992 reimbursement rules)
were obtamed from ProPAC ( 192). To estimate
the average private insurance reimbursement rate
for each procedure, OTA divided these Medicare
rates by 0.542, the ratio of Medicare to private -
surance fees for all nonfee-schedule cutpatient
hospital services (1 %2}

OTA averaged these per-service private insur-
ance cost estimates for radiology services in phy~
sicians’ offices and outpatient hospitals, weighted
by the number of Medicare services performed in
each setting (private insurance data by setting
were not available). This estimated average pri-
vate insurance reimbursement rate was then mul-
tiplied by the estimated number of times that each
procedure was performed primarily due to mal-
practice concerns in situations similar to the ACS
scenaric. This gave the final aggregate estimate of
ihe national cost of “defensive” radiologic proce-
dures for apparently minor head injuries among
persons aged 5 to 24

* This ratio was ohtained by dividing the paymentdo-costrane computed from Medicare data 10907 by that from 3 privere muluple-msurer

fatabaae (MEDSTATY fir 1991 ¢ 1050



